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Beam parameters at painting injection calculations.



Beta function and dispersion calculated by STRUCT and MAD at injection.



Beta function and dispersion in the straight section at injection.
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Beta functions 
(top), beam orbit 
(middle) in the 
injection section, 
and painting 
bump strength 
(bottom) with 
KEK type 
waveform.
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Beam position at 
stripping foil at 
painting injection 
with KEK type 
waveform.



Horizontal (top) and 
vertical (middle) phase 
plane of circulating beam 
at turns 1, 100, 500, 1000 
and 2200 of injection with 
KEK type waveform. Foil 
half-size is 4.58 X 4.38 
mm. Injected beam is 
taken at 3 σ level: 
Ax=2.25mm, Ay=2.25mm. 
Horizontal plane after 
beam removal from the 
foil (bottom). Average 
number of each particle 
interaction with foil is 
139. Statistics is 30 
particles injected at every 
turn. 



Horizontal (top) and vertical (bottom) particle distributions after beam removal 
from the foil at turn 2207 with KEK type waveform.



Particle hit population 
at foil (top), and 
horizontal (middle) 
and vertical (bottom) 
distributions at turn 
2200, with KEK type 
waveform, for foil half-
size of 4.58 X 4.38 mm. 
The edge of injected 
beam is located in 
dX=0.33mm and 
dY=0.13mm inside 
from the edge of the 
foil. Statistics is 8 
particles injected at 
every turn. 
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Particle hit population 
at foil (top), and 
horizontal (middle) 
and vertical (bottom) 
distributions at turn 
2200, with KEK type 
waveform, for foil half-
size of 4.58 X 4.38 mm. 
The edge of injected 
beam is located in 
dX=0.33mm and 
dY=0.13mm inside 
from the edge of the 
foil. Statistics is 8 
particles injected at 
every turn. 



Horizontal (top) and 
vertical (middle) beam 
orbit in the injection 
section, and painting 
bump strength (bottom) 
with COS and SIN 
waveform.
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Horizontal (top) and vertical (bottom) beam position at stripping foil at 
injection with COS and SIN waveform of painting bump strength.



Horizontal (top) and vertical (bottom) phase plane of circulating beam at turns 
1, 100, 500, 1000 and 2200 of injection with COS and SIN waveform of painting 
bump strength. Average number of each particle interaction with foil is 100.4. 
Injected beam is taken at 3 σ level: Ax=2.66mm, Ay=1.67mm. Foil half-size is 
4.58mm X 4.38mm. Statistics is 30 particles injected at every turn. 



Horizontal (top) and vertical (bottom) phase plane of circulating beam at turn 
2200 of injection with COS and SIN waveform of painting bump strength. 
Statistics is 30 particles injected at every turn. 



Horizontal (top) and vertical (bottom) particle distributions after beam 
removal from the foil at turn 2207 with COS and SIN waveform of 
painting bump strength.



Particle hit population at 
foil (top), and horizontal 
(middle) and vertical 
(bottom) distributions at 
turn 2200 with COS and 
SIN waveform of painting 
bump, for foil half-size of 
4.58 X 4.38 mm-mm, and 
foil with size equal to 
size of injected beam 
(half-size of 2.58 X 1.67 
mm-mm). In both cases 
injected beam is located 
at the edge of the foil. 
This shows that density 
of particle hits in the 
maximum of distribution 
almost does not depend 
on the foil size. Statistics 
is 30 particles injected at 
every turn. 



Particle hit population (top), and horizontal and vertical phase distributions 
(bottom) at the foil with COS and SIN waveform of painting bump strength. Hit 
density in a maximum of distribution is 776700 hits/mm2.



Ho atoms population at the foil and H- missed the foil in a case of injected 
beam center location in 2.32 σx,y distance from the foil corner with COS and 
SIN waveform of painting bump strength. Foil half-size is 4mm X 4mm.



Lifetime of H- ions in a 
magnetic field (top). 
Calculated lifetime of 
excited states hydrogen 
Ho atoms in magnetic 
field of bump magnet for 
Pc=2.784437 GeV (middle 
and bottom).
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2Beam parameters at painting injection calculations.



3
Beta function and dispersion calculated by STRUCT and MAD at injection.



4Beta function and dispersion in the straight section at injection.
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Beta functions 
(top), beam orbit 
(middle) in the 
injection section, 
and painting 
bump strength 
(bottom) with 
KEK type 
waveform.
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6

Beam position at 
stripping foil at 
painting injection 
with KEK type 
waveform.
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Horizontal (top) and 
vertical (middle) phase 
plane of circulating beam 
at turns 1, 100, 500, 1000 
and 2200 of injection with 
KEK type waveform. Foil 
half-size is 4.58 X 4.38 
mm. Injected beam is 
taken at 3 σ level: 
Ax=2.25mm, Ay=2.25mm. 
Horizontal plane after 
beam removal from the 
foil (bottom). Average 
number of each particle 
interaction with foil is 
139. Statistics is 30 
particles injected at every 
turn. 



8Horizontal (top) and vertical (bottom) particle distributions after beam removal 
from the foil at turn 2207 with KEK type waveform.
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Particle hit population 
at foil (top), and 
horizontal (middle) 
and vertical (bottom) 
distributions at turn 
2200, with KEK type 
waveform, for foil half-
size of 4.58 X 4.38 mm. 
The edge of injected 
beam is located in 
dX=0.33mm and 
dY=0.13mm inside 
from the edge of the 
foil. Statistics is 8 
particles injected at 
every turn. 
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Particle hit population 
at foil (top), and 
horizontal (middle) 
and vertical (bottom) 
distributions at turn 
2200, with KEK type 
waveform, for foil half-
size of 4.58 X 4.38 mm. 
The edge of injected 
beam is located in 
dX=0.33mm and 
dY=0.13mm inside 
from the edge of the 
foil. Statistics is 8 
particles injected at 
every turn. 
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Horizontal (top) and 
vertical (middle) beam 
orbit in the injection 
section, and painting 
bump strength (bottom) 
with COS and SIN 
waveform.
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12Horizontal (top) and vertical (bottom) beam position at stripping foil at 
injection with COS and SIN waveform of painting bump strength.
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Horizontal (top) and vertical (bottom) phase plane of circulating beam at turns 
1, 100, 500, 1000 and 2200 of injection with COS and SIN waveform of painting 
bump strength. Average number of each particle interaction with foil is 100.4. 
Injected beam is taken at 3 σ level: Ax=2.66mm, Ay=1.67mm. Foil half-size is 
4.58mm X 4.38mm. Statistics is 30 particles injected at every turn. 
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Horizontal (top) and vertical (bottom) phase plane of circulating beam at turn 
2200 of injection with COS and SIN waveform of painting bump strength. 
Statistics is 30 particles injected at every turn. 
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Horizontal (top) and vertical (bottom) particle distributions after beam 
removal from the foil at turn 2207 with COS and SIN waveform of 
painting bump strength.
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Particle hit population at 
foil (top), and horizontal 
(middle) and vertical 
(bottom) distributions at 
turn 2200 with COS and 
SIN waveform of painting 
bump, for foil half-size of 
4.58 X 4.38 mm-mm, and 
foil with size equal to 
size of injected beam 
(half-size of 2.58 X 1.67 
mm-mm). In both cases 
injected beam is located 
at the edge of the foil. 
This shows that density 
of particle hits in the 
maximum of distribution 
almost does not depend 
on the foil size. Statistics 
is 30 particles injected at 
every turn. 
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Particle hit population (top), and horizontal and vertical phase distributions 
(bottom) at the foil with COS and SIN waveform of painting bump strength. Hit 
density in a maximum of distribution is 776700 hits/mm2.
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Ho atoms population at the foil and H- missed the foil in a case of injected 
beam center location in 2.32 σx,y distance from the foil corner with COS and 
SIN waveform of painting bump strength. Foil half-size is 4mm X 4mm.
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Lifetime of H- ions in a 
magnetic field (top). 
Calculated lifetime of 
excited states hydrogen 
Ho atoms in magnetic 
field of bump magnet for 
Pc=2.784437 GeV (middle 
and bottom).


